A field experiments was carried out at a private farm a; (Yamit village , as single superphosphate on fodder beet growth attributes, yield and its components and quality under drip irrigation system prevailing in the region. The results showed that application of (60 kg N fed -1 + 2t compost fed -1 ) produced the highest significant level of chlorophyll contents in leaves of fodder beet whereas the other N sources came in this order: (120 kg N fed -1 ) > (2 t compost fed -1 + BF) > (60 kg N fed -1 + BF). Also, this treatment significantly surpassed the other treatments in respect of fresh and dry top weights plant -1 and dry root weight plant -1 of fodder beet. The significant promotive effect of (60 kg N fed -1 + 2t compost fed -1 ) treatment extended to include dry top and root yields ton fed -1 as well as N, P and K nutrients content in leaves and roots. Application of 45 kg P 2 O 5 fed -1 brought about the highest significant fresh top yield (ton fed -1 ) whereas application of 30 kg P 2 O 5 fed -1 significantly yielded the best fresh root yield and there were no significant differences among P levels in dry top and root yields. The promotive significant effect of application of 45 kg P 2 O 5 fed -1 extended to include NO 2 , NO 3 and total carbohydrate contents in leaves and roots of fodder beet; respectively. Also, application of 45 kg P 2 O 5 fed -1 gave the highest significant effect on N, P and K content in leaves and roots of fodder beet.
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INTRODUCTION
Newly reclaimed soils in Egypt are generally sandy in texture, low content of available nutrient elements, organic matter and water holding capacity. Such characteristics are not favorable for plant growth. Hence, incorporation of organic matter such as plant residues, cattle manure as well as composted plant materials can enhance water holding capacity of sandy soil and its nutrient availability status as stated by many investigators. Data recorded by Dhanushkodi and Subrahmaniyan (2012) showed that the application of compost led to increase the available N, P and K and organic carbon content in the soil, moreover the reduction of soil bulk density and pH. Rashad et al.,(2015) revealed that application of organic matter led to an increase of nutrients in plant parts and soil in comparison with no organic matter applied. Nitrogen has been proved to be the most yield-limiting nutrient factor. Fodder beet (Beta vulgaris L.) greatly responses to nitrogen levels applied and this crop is successfully grown on a wide range in North Sinai particularly in Rafah and Al-Arish, where the crop absorbs an abundance of winter precipitation to represent a good source of fodder for cattle (Niazi et al., 2000) . As a matter of fact, high water level and sugar in fodder beet increase milk production and is suitable for dairy cows and by this way the wide gap in beef cattle production that has been recently appeared, can be narrowed. The crop, which has extremely has high yield potential, requires large amounts of nitrogen. Results of Zamfir et al., (2001) and Zaki (1999) reported that increasing nitrogen fertilization increased dry matter yield and crude protein in fodder beet.
Phosphorus deficiencies lead to a reduction in the rate of leaf expansion and photosynthesis per unit leaf area (Rodriguez et al., 1998) . Therefore, it was advisable to include different rates of phosphorus fertilization in the current investigation.
The objective of this study is to investigate the effect of mineral, organic and bio fertilizer treatments on fodder beet plant growth attributes, yield and its components and quality under sandy soil conditions of North Sinai.
MATERIALS AND METHODS
A field experiment was conducted on a newly reclaimed sandy loam soil at Yamit village, Rafah (31   o   16 ' 27" N. 34 o 10' 07" E at an altitude 7m) in Governorate of North Sinai, Egypt during the two successive winter seasons of 2013/2014 and 2014/2015.
Field experiment layout:
Fertilizer N treatments were arranged within P treatment in three replicate in split-plot design, N treatment as the main plot and P treatment as the sub plot. The N fertilizer was applied as follow 1. 60 kg N fed -1 as NH4NO3 (33.5% N) combined with 2t compost fed -1 . 2. 60 kg N fed -1 combined with nitrogen fixing biofertilizer, as N 2 fixation. 3. 2t compost fed -1 with biofertilizer. 4. 120 kg N fed" 1 as NH 4 NO 3 (33.5% N) recommended dose.
The P fertilizer levels were applied at rates (15, 30, 45 kg P 2 O 5 fed -1 ) as single superphosphate (15% P 2 O 5 ) on fodder beet growth attributes, yield and its components and quality under drip irrigation system prevailing in the region. Soil surface samples (0 -30 cm) were collected from the experimental fields in each season to determine some physical and chemical properties of the soil according to standard methods and procedures illustrated by Black et al.,(1965) as shown in Table 1 .
A representative sample of compost was taken to determine the main chemical characteristics and nutrient status and then they obtained results were presented in Table 2 . The compost was applied at the rate of 2 t fed-1 in the experiment in each season. The experimental treatments involved biofertilizer inoculum represented by free living N2 fixing bacteria called Azospirillum brazilense. It was kindly provided by Biofertilizer Production Unit, Soils, Water and Environment Institute, Agric. Res. Center (ARC) Giza, Egypt.
The experiment was carried out with three replicates and each plot measured (3 m x 3.5 m) comprising 7 irrigation hoses, 50 cm apart and space between drippers was 50 cm. The main plots were allocated for nitrogen fertilizer sources, while the sub plots were devoted to phosphorus fertilizer rates. Seeds of fodder beet (Beta Voroshenger Cv.) were sown in mid November 2013 and 2014 at the rate of 3 kg fed -1 and seedlings were thinned to one seedling per hill after 45 days from sowing. Compost was incorporated into the main plots by labor hands in hill bottoms one time before sowing. Biofertilizer inoculum suspension was mixed with seeds thoroughly using Arabic gum as an adhesive material on the day of sowing while the inorganic nitrogen fertilizer was banded in three equal splits after 50, 70 and 90 days from sowing. In sub plots P fertilizer treatments were banded during preparing seed bed. All experimental plots received K fertilizer equally in two doses with the first and the second nitrogen doses as potassium sulphate (48% K 2 O) at the rate of 100 kg K 2 O fed -1
Photosynthetic pigments in leaves were determined and calculated after 100 days from sowing according to Moran (1982) . Fresh and dry weights of tops and roots per plant were also recorded.
Fodder beet plants were harvested by mid June in both seasons and fresh and dry yield of tops and roots were assessed. Meanwhile, N, P and K were evaluated in dry leaves and roots as outlined in A. O. A. C. (1990) . Nitrite and nitrate were determined in the two parts of the plant in line with Sing (1988) . Total carbohydrate was evaluated in leaves and roots according to the method described by Miller (1959) . Analysis of variance was computed for each trait as combined means of the two growing seasons according to Snedecor and Cochran (1980) and treatment means were compared using LSD at 5% level of probability.
RESULTS AND DISCUSSION

1-Effect of mineral, organic compost and bio fertilizers on growth attributes:
Data in Table 3 show that application of N fertilizer to fodder beet plants at the rate of 60 kg N fed -1 + 2t compost fed -1 produced the highest significant level of chlorophyll a, chlorophyll b and chlorophyll a + b in leaves of fodder beet whereas other N forms came in this order: 120 kg N fed -1 > (2t compost fed -1 + BF) > (60 kg N fed -1 + BF). Similarly the application of the same treatment yielded the highest significant fresh top and root weights plant -1 and dry root weight plant -1 and in the same order. Results also showed that the combination of 2t compost fed -1 and BF had significantly better effect than the combination of 60 kg N fed -1 and BF on all growth attributes with the exception of fresh root weight plant -1 . The significantly favorable effect of N 2 fixing bacteria contained in biofertilizer could be related to its capability to enrich availability of N and other essential plant nutrients that helped in increasing meristemic activities responsible for cell elongation and division as well as dry matter accumulation. Similar findings were confirmed by AlGamal (1996) while working on the response of tomato in new reclaimed areas to mineral nitrogen fertilizer levels and N 2 fixing biofertilizer. Larimi et al., (2014) found that used of biofertilizer treatment increased significantly chlorophyll (a) and (b) in leaf of sweet basil. The combination treatment of 60 kg N fed -1 and 2t compost fed -1 could provide relatively considerable amount of available nitrogen in the vicinity of plant roots and the compost as an organic material could increase soil water holding capacity with the result that fodder beet plants absorbed more nitrogen and water leading to increase photosynthetic pigments that represent chlorophyll a and b and consequently the rate of assimilation of photosynthetic carbon was increased and in turn fresh and dry top and roots of fodder beet plant -1 were also increased. This suggestion was confirmed by Sheng and Bao (2006) who found that nitrogen supply accelerated photosynthetic carbon assimilation due to increasing photosynthetic pigments. Application of N fertilizer at the rate of 60 kg N fed -1 together with 2t compost fed -1 helped in increasing water holding capacity of sandy soil and improved availability of essential nutrients for fodder beet plants with the result that growth characters superseded those under other treatments. Rashad et al., (2015) revealed that application of organic matter led to an increase of nutrients in both plant parts and soil in comparison with no organic matter application.
Data in the same Table 3 show that increasing application of phosphorus fertilizer levels up to 45 kg P 2 O 5 fed -1 increased significantly all chlorophyll contents in leaves of fodder beet plants besides fresh and dry tops and roots plant -1 (100 days from sowing). The significantly promotive effect of phosphorus on such characteristics could be related to the increase of phosphate energy demand as the rate of photosynthesis increased for plant growth (Armstrong, 1999) and to improvement of N and S absorption by P fertilization (Graciano et al., 2006) .
Concerning interactions of the studied fertilizer treatments, data in Table 3 Table 4 show that (2t compost fed -1 + BF) combination significantly brought about better fresh and dry tops and fresh roots of fodder beet than that of (60 kg N fed -1 + BF) combination. ) combination could lead to increase N availability in fodder beet root vicinity with the result that N absorption was increased leading to increase the rate of photosynthesis and metabolic processes, physiological activities of meristemic tissues and dry matter accumulation, consequently, fresh and dry top and root yields of fodder beet got significantly increased. This explanation is supported by (Salem, 2000 and Antoun et al., 2010) . The positive effect of compost on fresh and dry top and roots of fodder beet could be associated with its lowering soil pH that could enhance some nutrient availability in the soil and its improving soil physical characteristics in favor of plant root development. This suggestion is in full agreement with that of Gamal and Ragab (2003) , Ayeni et al., (2010) and Hoda et al., (2015) . The enhancement of fodder beet yield due to inoculation with N 2 fixing bacteria could be attributed to the capability of such organisms to produce growth regulators such as auxins, cytokinines and gibberillins that affect the production of fodder beet root biomass and nutrients uptake. This suggestion has previously been emphasized by Abd ElNaby and Gomaa (2000) and Van Loon (2007) .
Data in Table 4 show that raising the rate of phosphorus fertilizer up to 45 kg P 2 O 5 fed -1 increased significantly fresh top yield, whereas increasing P level up to 30 kg P 2 O 5 fed -1 brought about significant fresh root yield of fodder beet. The significant effect of P fertilizer could be associated with its role in generating energy for photosynthesis, energy transfer (ATP) to support cell walls (phospholipids) as stated by (Armstrong, 1999) .
Concerning N sources x P rates interaction data in Table 4 revealed that these interactions were not significant.
3-Effect of mineral, organic compost and bio
fertilizers on chemical constituents in leaves and roots of fodder beet. Data in Table 5 indicate that application of 120 kg N fed -1 exceeded significantly all other treatments in respect of (NO -2 and NO -3 ) concentration in fodder beet leaves and roots, whereas application of (60 kg N fed -1 + (BF) produced the highest significant total carbohydrate in fodder beet leaves and roots. In the meantime, applying (60 kg N fed -1 + BF) produced significantly more (NO -2 ) than the treatment of (2 t compost fed -1 + BF) in leaves and roots of fodder beet. The significantly promotive effect of synthetic N fertilizer (120 kg N fed -1 ) in producing (NO -2 and NO -3 ) in fodder beet leaves and roots could be explained on the basis that the whole amount of synthetic N fertilizer in this treatment was applied in the form of ammonium nitrate which contains (NO -3 ( by 50% that reduced to NO -2 by nitrogen reeducates in the presence of adenine triphosphate (ATP) as confirmed by Solomonson and Barber (1990) while investigating properties and regulation of assimilatory nitrate reeducates.
The combination of (60 kg N fed -1 and BF) gave the highest significant percentage of total carbohydrate in leaves and roots of fodder beet could be explained that the activity of N 2 fixing microorganisms releases available N and other essential nutrients from the soil containing phosphorus for fodder beet plants that used as a source of energy to produce carbohydrate through photosynthesis process as confirmed by Abd El-Naby and Gomaa (2000). Table 6 emphasiz that application of (60 kg N fed -1 + 2t compost fed -1 ) produced significantly the highest values of N, P and K content in leaves and roots of fodder beet and the other treatments came in this order: (120 kg N fed -1 )>(2t compost fed -1 + BF)> (60 kg N fed -1 + BF) for the content of N and K and N, P and K in leaves and roots; respectively but there was no difference among (120 kg N fed ) could be related to the existence of compost that played an effective role in providing plants with N besides its favorable effect on modifying soil pH in the vicinity of roots of fodder beet that made essential nutrients available for the plant and increasing water holding capacity of the soil, consequently, plants absorbed more water and nutrients than those in other treatments. These results are confirmed by Ayeni et al., (2010) and Umesha et. al., (2014) Also, data in Table 6 demonstrate that the application of phosphorus fertilizer at the rate of 45kg P 2 O 5 fed -1 surpassed significantly the other phosphorus treatments in respect of N, P and K uptake in leaves and roots of fodder beet with the exception of P 15 and P 30 treatments that had the same effect on P uptake in leaves of fodder beet.
The significant effect of increasing the rate of P fertilizer level on nutrient uptake in leaves and roots of fodder beet could be attributed to the increase of P availability in the vicinity of roots of fodder beet by increasing the rate of P fertilization, which enhanced the rate of absorption of such nutrients and accelerated the rate of photosynthesis and in turn the dry matter accumulation got increased. This explanation was supported by Armstrong (1999) who made a detailed study on functions of phosphorus in plants. Concerning the effect of N sources x P levels on N, P and K nutrients uptake in leaves and roots of fodder beet data in Table 6 reveal that this interaction had insignificant effect on the uptake of such nutrients with the exception of K uptake in roots and application of (60 kg N fed -1 + 2t compost fed -1 ) in the presence of 45 kg P 2 O 5 fed -1 recorded the highest significant effect on K uptake in roots of fodder beet.
Recommendations
In the light of the current research objectives, soil testing data and the nature of materials used, the following recommendations could be outlined: 1-The on-farm man made composted material is considered as a good safe method to clear plant residues and to change them to useful organic fertilizer for growing plant. 2-This study could play an important role in treating rice straw, which create yearly severe environmental problem called the black cloud on Cairo. 3-Applying (60 kg N fed -1 + 2t compost fed -1 ) can get benefits from compost that enriches plant root vicinity with different nutrients, improves the availability of native plant nutrients by modifying soil pH and increases soil water holding capacity particularly in sandy soil. 4-It is helpful to add biofertilizer containing N 2 fixing bacteria to compost to provide plants with nitrogen and other different plant nutrients as well as auxins and growth hormones to increase yield and its quality.
